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Abstract 
Database management systems are crucial and important in the creation as well as management of data. 
It manages information efficiently and allows user to perform multiple tasks with ease. For handling 
large volume of data efficiently it is important to choose the right database.It’s very difficult for small 
scale organization to choose a relational database management system (RDBMS).Popular RDBMS 
software in the marketare Oracle, SQL Server,DB2,MSAccess, PostgreSQL, MySQL, and SQLite. Each of 
these is having advantages and disadvantages in terms of reliability, usability, security, and performance. 
In this research paper we choose two widely used open source Software, PostgreSQL and MySQL for 
comparison.We aimed to execute different SQL queries with different level of complexities over this 
software under test. This would give the direction to build a comparative evaluation that shows the 
execution time, memory usage of each RDBMS after completion of the test. 
Keywords: RDBMS, Postgre SQL, MySQL,execution time, memory usage. 
 
Introduction 
The intention to use relational database management system is to store and manage large amount of data. 
We had taken the comparison of two widely used open source database software as PostgreSQL (version 
PostgreSQL 8.4.18) and MySQL (version 5.1.71). We have performed the test cases on DELL computer 
with memory (RAM) of 1GB and disk 160 GB. The operating system used is Red hat enterprise Linux 
version 6.5. All the tests cases are conducted on local machine. The times reported on all the tests cases 
represent wall-clock time in seconds. 
There are several ways database management has affected the field of technology. Due to 
globalization in businesses data has been expanded in size and organization’s demand for that directory 
services which provide prompted searches for company information is increasing. Mobile devices are able 
to store more than just the contact information of users, and can cache and display a large amount of 
information on smaller displays. Search engine queries are able to locate data within the World Wide 
Web. Online transactions have become tremendously popular for e-business. There are huge 
transformations in the way businesses are conducted. The growth and diversity of the market has greatly 
benefitted consumers through higher availability, better quality and lower prices. The same factors 
however has made it more difficult for businesses to maintain their competitive edge over one another 
and hence has forced them to think beyond their product portfolio and look at other means to gain higher 
visibility and customer satisfaction, maintaining all the while their core advantages on pricing and product 
through improved and more efficient methods of manufacturing and distribution. Information is the key to 
success in today's businesses. However, maintaining information in logically consistent and feasibly 
retrievable format is a daunting task. Database management systems need to be efficient in terms of 
storage and speed. Dynamic addition and deletion of data from the database poses a challenge to 
maintaining an efficient data retrieval mechanism. Though, limited in speed, database systems need to 
achieve full throttle through efficient storage and retrieval techniques. 
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Figure.1 Architecture of DBMS Software 
Definition  
PostgreSQL: - It is the advanced, completely open-source [object]-relational database management 
system which has the main goal of being standards-compliant and extensible. PostgreSQL, or Postgres, 
tries to adopt the ANSI/ISO SQL standards together with the revisions.It is released under the 
PostgreSQL License, which is an MIT-style license, and is thus free and open source software. As with 
many other open-source programs, PostgreSQL is not controlled by any single company — a global 
community of developers and companies develops the system.   
MySQL: - It is the most popular one of all the large-scale database servers. It is a feature rich, open-
source product but owned by Oracle and offers commercial versions those powers a lot of web-sites and 
applications online. The basic program runs as a server providing multi-user access to a number of 
databases. MySQL includes a broad subset of ANSI SQL 99, as well as extensions, cross-platform 
support, stored procedures, triggers, cursors, updatable views, and X/Open XA distributed transaction 
processing support. Moreover, it supports two phase commit engine, independent storage engines, SSL 
support, query caching, replication with one master per slave, many slaves per master, embedded database 
library, and ACID compliance using the InnoDB cluster engines. Getting started with MySQL is 
relatively easy and developers have access to a massive array of information regarding the database on the 
internet. 
 
Research Methodology 
Data Collection 
There are several data collection methods such as collecting new data, using your own previously 
collected data, reusing someone others data, purchasing data, acquired from Internet (texts, social media, 
photos). In this research paper, data collection is done for an organization which has different departments 
with many Employees. 
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Data Preparation 
Data cleaning is a process of detecting and finding incorrect data from information collected and then 
correcting it. Information about recent employees who were not enrolled was updated and those who have 
relieved their order were deleted. Unwanted data was removed from the table and are not considered for 
the performance analysis. Data cleaning is minimal in this case since we have taken formatted inputs. 
Even then, some data in the tables are manually cleaned. 
Database Normalization 
The term “normalization” in database context refers to the methods used to organize columns and tables 
in order to avoid data redundancy and increase data integrity. In PostgreSQL and MySQL, database 
normalization is implemented with the help of foreign keys and joins features. To illustrate the database 
normalization in PostgreSQL and MySQL, suppose a simple database consisting of two tables: 
Department and Employee. By using foreign keys and joins, we represent the relation as one department 
has many employees. The department-nocolumn in employee table is the foreign key that can be used to 
join the two tables. Organizing data in this way minimize data redundancy. Also, normalizing database 
makes it easy to update employee information without any change in department table. Also, constraint 
on delete cascade on update set null was used. 
Performance Analysis 
Performance analysis of database software is becoming crucial by the existence of different relational 
database management systems (RDBMS), which serves different requirements. Even though relational 
database management systems are limited in speed due to many limitations, they need to achieve full 
throttle through its efficient performance. Relational database management systems can handle many 
complicated jobs. So, they need to be efficient in storage and speed. This is the same reason why 
relational database management systems need to be evaluated based on their performances. Different 
relational database management systems performs differently even in the same environment. The query is 
executed, using PostgreSQL and MySQL databases andperformance is analyzed based on the time it takes 
tocomplete its execution. The execution time are obtained as per the screenshots shown in Figure-2 and 
then tabulated Microsoft Excel for further processing.The performance analysis is done on both the 
databases and the database well suited is found out. 
 
  
 
 Figure-2 .Shows Screen Shots for Execution Time in PostgreSQL and MySQL Software  
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Comparison 
The execution time is the time required for processing a query in milliseconds. The different DML 
commands such as insert, update, select, delete were executed on both the software are execution time 
was recorded.The results of the testing are represented using graphical charts and statistical histograms. 
 
i) Insert: - 100 records of employee and 25 records of department table were inserted and then 
execution time was found out. The time taken for each insert statement was found and then the 
average execution time required  for insert of both tables(employee and department was recorded)  
 
 
 
Figure 3: Analysis Chart for Insert Query 
 
ii) Update:- We have perform test on two update query, one with the conditional update such as 
increase in salary of all employees and another with index having two conditional statements. 
 
 
Figure 4: Analysis Chart for Simple Update 
Query 
 
Figure 3: Analysis Chart for Update  Query 
with Index 
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iii) Select: - Multiple select queries were used for comparison. 
a) Simple select query for employee table with 100 rows was taken without any conditional 
statement and another query with simple conditional statement. 
b) Select query with string comparison such as a string ename which begins with ar%, etc 
was taken. 
c)  Select query with aggregate functions such as count, maximum and average, etc were 
taken and execution time was noted for it. 
d) The nested subquery such as find the department name of employee who is having the 
highest salary in the dept, etc was taken and time was noted down. 
 
 
Figure 6: Analysis Chart for Simple Select 
Query 
 
Figure 7: Analysis Chart for Select Query 
with String Comparison 
 
 
Figure 8: Analysis Chart for Select Query 
with Aggregate Function 
 
Figure 9: Analysis Chart for Select Query 
with Nested Query 
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Delete:-We have performed test on two delete query, one with the conditional update and another with 
index. 
 
 
Figure 10: Analysis Chart for Simple 
Delete Query 
 
 
Figure 11: Analysis Chart for Delete Query 
with Index 
 
The memory required by both the software is measured in terms of MB (megabytes).It is the total space 
required by a query to complete its execution. The values it takes for the completion of its execution. 
 
 
 
 
                                        Figure 12: Analysis Chart for Memory 
 
The response time and memory for executing every single operation may be different. It depends upon 
the current system conditions also. That is whether the system is in ideal state, or multiple processes are 
running concurrently etc. The analysis is performed against each query type and, the response time and 
the memory to execute those queries is calculated. By combining the result obtained by these 
calculations analysis can be done. The analysis is performed against various system conditions also.  
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Conclusion 
In all the test cases the query execution time of MySQL is consistently less as compared to 
PostgreSQL. The test cases were performed on same columns in table with equivalent column data 
type, on same number of rows, on same indexes in both (primary key included). There is huge 
difference in performance of both the database software with respect to memory space utilized and 
execution time taken. MySQL is easier to operate and has a higher reputation and influence than 
PostgreSQL among public. MySQL is capable enough to be used as a backend for a website, and other 
small-scale applications. 
Future Work 
In this paper we have taken only two factors for comparison as execution time and memory used. In 
future the other factors like reliability, query syntax complexity, etc can be studied. Also the 
comparison of RDBMS and No SQL databases can be done on windows and Linux environment. 
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